Mechanical strain modulates maximal phosphatidylinositol turnover in airway smooth muscle.
Mechanical strain regulates the maximal level of myosin light chain phosphorylation mediated by muscarinic activation in airway smooth muscle. Accordingly, we tested the hypothesis that mechanical strain regulates maximal phosphatidylinositol (PI) turnover (V(max)) coupled to muscarinic receptors in bovine tracheal smooth muscle. We found that PI turnover was not significantly length dependent in unstimulated tissues. However, carbachol-induced PI turnover was linearly dependent on muscle length at both 1 and 100 microM. The observed linear length dependence of PI turnover at maximal carbachol concentration (100 microM) suggests that mechanical strain regulates V(max). When carbachol concentration-PI turnover relationships were measured at optimal length and at 20% optimal length, the results could be explained by changes in V(max) alone. To determine whether the length-dependent step is upstream from heterotrimeric G proteins, we investigated the length dependence of fluoroaluminate-induced PI turnover. The results indicate that fluoroaluminate-induced PI turnover remained significantly length dependent at maximal concentration. These findings together suggest that regulating functional units of G proteins and/or phospholipase C enzymes may be the primary mechanism of mechanosensitive modulation in airway smooth muscle.